This study examines the development of video game enjoyment over time. The results of a longitudinal study (N = 62) show that enjoyment increases over several sessions.
Introduction
The past few years have witnessed a remarkable increase in interest in video game enjoyment amongst communication researchers. Researchers have described a wide array of components of video game enjoyment, including rather basic processes, such as the experience of self-efficacy, as well as more complex processes such as curiosity and exploration, ego-emotions such as pride and joy, and processes of identification. [1] [2] [3] [4] [5] Some of these components have been empirically verified on an individual basis in experimental studies; however, others have not yet been empirically proven. Moreover, knowledge about the interplay and development of these variables over time is sparse. However, as video games are mostly played over several sessions, the temporal component is critical to an understanding of video game enjoyment.
The present study examines the influence of several predictor variables that have been assumed to influence video game enjoyment, using a longitudinal design. In doing so, the results of previous laboratory studies were investigated in a field setting, thereby providing ecological validity.
Concepts and Hypotheses
In the following paragraph the central theoretical assumptions of the present study are discussed. The variables used to predict enjoyment were identified in different experimental studies in the field of video game enjoyment research or in recent theoretical examinations. 6 Media experiences that evoke a feeling of being present in a mediated fictional surrounding have been suggested to be highly entertaining. 7, 8 Due to the fact that modern role-playing games feature high quality graphics and sound, as well as a first-person viewpoint, all of which are important presence-inducing attributes, it is highly plausible that players in the present study enter a state of spatial presence. 9 Therefore, a causal link between feelings of spatial presence and enjoyment is expected.
Hypothesis 2:
The experience of spatial presence is positively associated with video game enjoyment.
Competence. A player's competence grows over the course of a video game. Players learn how to maneuver their characters, how to use weapons effectively, and how to negotiate confrontations with opponents. In short, players become more competent the longer they play the game; in addition, as a player's competence grows, the competitive elements in the game become more difficult. Games are mostly designed to operate at the outer expanding edge of a player's competence, remaining challenging but doable. 10 Therefore, players are constantly challenged but can maintain a feeling of competency at every stage of their skill development through the course of a game. The feeling of competence is expected to be related to video game enjoyment because it is accompanied by positive emotions such as pride and joy, and is accompanied by increased feelings of self-esteem.
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Hypothesis 3: The feeling of competence is positively associated with video game enjoyment.
Three mechanisms of video game enjoyment. According to Klimmt, 2 the video gaming process can be divided into three time units. Along these time units, the author conceptualizes video game enjoyment on three levels. On every level, there is a central mechanism that fosters video game enjoyment. These mechanisms will be discussed in the following sections.
Breaks in self-efficacy. The mechanism of self-efficacy takes place at the lowest level of Episodes always evoke the necessity of action, and therefore put pressure on the player to perform. Since the negative ending of an episode can entail negative consequences, the players cannot be indifferent towards their outcome; players feel an urge to successfully respond to and solve the immediately pressing challenge. Therefore, computer gamers always show a strong disposition to solve situations arising in an episode. At the same time, it is uncertain whether the players will be able to solve the situation successfully or not. This state of uncertainty, combined with a strong wish to successfully achieve a goal, is the fundament of the experience of suspense. 2, 12 The resolution of the state of suspense at the end of an episode can, if the necessity to act has been successfully solved, lead to euphoric experiences of joy, and consequently result in video game enjoyment. involved. In the course of a video game, players aim at a main overarching goal, e.g., saving the world. Gamers take on a specific role in trying to accomplish this goal, which is fundamentally different from their everyday experience. This kind of role taking in video games is suggested to be an enjoyment experience, because it provides relief by enabling the player to become immersed in an exciting fantasy world. Therefore, engaging in simulated experiences of life is expected to be related to enjoyment. 
Methods
Gaming activity. In the present study, the game "The Elder Scrolls IV: OBLIVION" was used as a target game. "The Elder Scrolls" is a series of free role-playing games in which a maximum degree of freedom is given to players. Players can create their unique avatar by combining a plethora of available character attributes, and there is no fixed storyline in the games which players are supposed to follow. Therefore, players can postpone or ignore the main quest for as long as they wish, while exploring the game world or following side quests. 
Suspense and solution.
To measure whether players experienced suspense and solution as a source of enjoyment, they were asked to report on the extent to which coping with challenges contributed to their video game enjoyment, using a five-point Likert scale (M = 3.92, SD =
1.31).
Simulated Experiences of Life. To find out whether simulated experiences of life played a role in evoking video game enjoyment, participants were asked to indicate the extent to which fulfilling their role in the video game contributed to their enjoyment, using a five-point Likert scale (M = 3.73, SD = 1.27).
Results
A goal of the present study was to examine changes in video game enjoyment over time. Data were analyzed using a linear multilevel regression model, using SPSS v.19. In a multilevel analysis of data measured at several points in time, there is no requirement that (1) measurements begin and end at the same time for every individual in the study, (2) measurement intervals are equally spaced, or (3) the number of measurement points are the same between different individuals. 14 Thus, multilevel regression modeling is an appropriate method for data analysis in this case, given the nature of our data. We set measurement occasions at the lowest level of analysis, with subjects as the grouping variable and used maximum likelihood estimation and a first-order autoregressive covariance matrix (AR1).
To investigate changes in video game enjoyment over time, we first applied a model in which only the accumulated gaming duration was used as a predictor variable. The results indicated that gaming duration is a significant predictor of increased video game enjoyment over time (unstandardized regression coefficient b = 0.03, SE b < 0.01, p < 0.001).
Next, all predictor variables were included in the model. Again, the model generated a good fit (see Table 1 ). First, the model shows that gaming duration is a significant predictor of changes in enjoyment (b = 0.08, SE b = 0.01, p < 0.001). We inserted a quadratic term for gaming duration to check for improvements in the model. The quadratic term is a significant predictor of video game enjoyment (b = -0.01, SE b = 0.01, p < 0.01); the negative coefficient indicates that increases in video game enjoyment are diminished over time (the rate of increase decreases), at least for some participants. Exploratory behavior was found to influence enjoyment; this variable interacts with 
Discussion
First, the dynamic approach used in the present study allows conclusions about changes in video game enjoyment over relatively long time periods. The results of the present study indicate that game playing over several sessions leads to an increase in video game enjoyment, as represented by both linear and quadratic trends. However, it appears that the generally increasing trend in enjoyment is moderated over time, at least for some players.
Second, the present study is the first to show a statistically significant correlation between video game enjoyment and the variable 'simulated experiences of life', which considers narrative content that extends beyond a single gaming session. Also, the present study is the first to empirically verify the interaction between exploratory behavior and involvement in game tasks.
Fourth, our approach of incorporating several predictor variables for video game enjoyment into one model and collecting the data in real-world conditions was successful. We showed that the variables that influence enjoyment in cross-sectional settings are also relevant to explanations of long-term changes in video game enjoyment. Moreover, the results of the present study are in accordance with research by theorists describing player motivations. For example the predictor variable 'exploratory behavior' is closely related to the motivational subcomponent 'Discovery' described by Bartle 15 whereas 'perceived competence' appears to be the psychological process behind the 'Achievement'-Motivation Yee 16 revealed. The results of the present study are, therefore, an important contribution towards bringing video game research from the laboratory into the field.
Study Limitations
In terms of limitations, the independent variable that did not predict video game enjoyment as expected, breaks in self-efficacy, should be considered. The absence of a significant relationship between breaks in self-efficacy and video game enjoyment may be an 
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